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@ Coating eompoMons containing a lutimlne. 

@ Coating compositions comprising polymeric com- 
pounds containing aliphatic isocyanate groups and keti- 
mines of dl- and polyamines in a non-reactive solvent cure 
slowly in the presence of moisture to provide hard, tough, 
solvent-resistant surface coatings. 
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COATING COMPOSITIONS CONTAINING . 
A KETIMINE 



FIET.D OF THE INVENTION 

This invention relates to surface coatings 
containing urethane groups. More particularly, it 
relates to two-component polyurethane surface coatings 
curable at room temperature. Such compositions provide 
moisture^-hsirdening-type coatings which excel. in weather 
resistamce and flexibility and which do not develop 
coating film defects such as foaming even under an 
environment of high humidity. The compositions have 
long pot lives. 
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BACKGROUND OF THE INVEKTIOM 

Heat-curable polyisocyanate con5)ositions 
provide polyure-thanes on curing into decorative and 
protective coatings, but, especially for large objects 
(e.g., automobile repair, industrial maintenance coat- 
ings), it is impractical to subject the coated structure 
to oven baking to effect good cure. 

Room temperatTire curing of polyurethane sur- 
face coating is known, in particular polyurethane 
surface coalings derived from aliphatic isocyanates. 
However, these axe normally of low reactivity so it is 
cif ficult to achieve good room teimerature cures with 
coatings containing this class of isocyanates - 

Moreover, polyurethane coating materials have 
rather poor weather resistance when aromatic isocyanates 
are used, and hardening speed at room texroerature is 
slow if aliphatic or alicyclic isocyanates are used for 
the purpose of inroroving the weather resistance. Further- 
more, if a catalyst is usee tc increase hardening rate, 
reaction between moisture in the air and the isocyanate 
occurs and coaring film defects such as foaming develop, 
and pot life is shortened. Thus, ^ere is a major need 
tc provide improved composiwions containing aliphatic 
NCD groups. 

The presenT: inven-tion provides such improved 
compositions in a novel manner- 
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STOOU^Y OF THE INVENTION 



According tx> the present invention, in its 
broadest aspects, a low polymer (a) , molecular weight 
5 preferably between about 400 and 6000, containing an 
aliphatic isocyanate (NCO) group or groups, is mixed 
with (b) a ketimine of a di- or polyamine in a solvent 
which dissolves both reactants but which, itself, is 
non-reactice to NCO. Thereafter, if desired, a film is 
10 cast and the solvent is allowed to evaporate at any 
desired temperature preferably room temperature, e.g., 
20 - 25**C- Then the ketimine slowly liberates di- or 
polyamine, which effects cure and provides for formation 
of hard, tough, solvent^resistant surface coatings. 



a moisture-hardening- type composition, which is obtained 
by compounding; - 

(a) a polyester polyurethane resin or poly- 



15 



A preferred . embodiment of the invention is 



20 



25 



(b) 



ether polyurethane resin which possesses 
nonaromatic isocycoiate groups and, 
a ketimine compound where at least one 
of the amino groups of a polyamine com- 
pound which contains at least two primary 
amino groups in one molecule has been . 
blocked by reaction with a ketone. 
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• A more particularly prefexxed embodimen-t of 

this invention is a coating composition which is obtained 
by compounding/ 

(a) an isocyanate-group-containing copolymer 

which is obtained by copolymerizing 2 to 50 
5 mole % of a monomer which possesses the 

structure of general formula, 
R - -C = CH^ 



10 



(in the formula, R is hydrogen or an alkyl group, n is 
an integer of 1 or 2) , a»i 98 to 50 mole % of an ethylenic 
unsaturated monomer which is copolymerizable with the 
15 above-mentioned monomer, and, 

(b) a ketimine compound where at least- one 

of the amino groups of polyamine compoimd 
which contains two or more primary amino 
groups in one molecule has been blocked 
20 by reaction with a ketone. 

The latter composition possesses a long 
usable time in a system where water is smsent. On the 
other hand when it has been coated onto the article to be 

25 pro-cected, it reacts with moisture from the air and innnedi- 
ately undergoes a hardening reaction. In such composi- 
tions there is excellent balance between the usable time 
and hardening rate and, at the same timer protective films 
can be &>znsd which are outstanding in weather resistance 

33 and flexibility. 
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DETATT.l=n:) DESCRIPTION OF THE INVENTION 

In the broadest aspect, polymeric isocyanate 
(a) may be any adduct of a di- or polyisocyanate/ pre- 
5 ferably with a stoichiometric insufficiency of a polyol, 
preferably a diol or triol, or of a hydroxy 1-containing 
polymer, such as an acrylic polymer, a polyester, or a 
polyether reacted with about one mole of a diisocyanate 
(NCO) per equivalent of hydroxyl (OH),. 

10 

Likewise, broadly, the ketimine (b) may be 
derived from the reaction of a di-* or polyamine, 
preferably an aliphatic polyamine, having at least 
two primsary amino* (-NH2) groups, e^g., ethy lenediamine , 

15 1 , 6-hexanediamine , and any ketone, for example, acetone, 
methyl ethyl ketone and the like. Optionally, water 
formed in the reaction R-NH2+R'2CO — ^ R'2 C=N-R + H2O, 
can be removed to improve pot life. 

Polyols suitsJDle for preparing prepolymer 

20 component (a) include monomer polyols, such as 

ethylene glycol, propylene glycol, diethylene glycol, 
triethylene glycol, dipropylene glycol, trimethylene 
glycol, 1,3- and 1,4-butanediol, 1 , 5-pentanediol , 1,2- 
hexylene glycol , 1 , 10-decandediol , 1 , 2-cyclohexeinediol , 

25 2-butene-l,4-diol, 3-cyclohexane-l,l-dijnethanol, 4- 

methyl-B-cyclohexane-l , 1-dimethanol , 3-methylene-l , 5- 
pentanediol, (2-hydroxyethoxy) -1-propanol, 4- (2-hydroxy- 
ethoxy ) -1-butanol , 5- ( 2-hydroxypropoxy ) -1-pentanol , i- ( 2- 
hydroxy-methoxy ) 2-hexanol , 1- ( 2-hydroxypropoxy) -2-octanol , 

30 3-allyloxy-l, 5-pentanediol, 2-allyloxymethyl-2-methyl- 

1 , 3-pentanediol ^ [ ( 4 , 4-penty loxy ) -methyl ] -1 , 3-propanediol , 
3- (o-propenylphenoxy ) - 1 , 2-propanediol , 2,2' -diisopropyli- 
dene-bis- (p-pheny leneoxy ) diethanol , glycerin , 1,2,6- 
hexanetiriol, 1, 1, 1-trimethylolethane, 1 , Ir 1-trimethylol- 
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propane , 3- ( 2-hydroxyetlioxy ) -1 , 2-propanediol , 3- C 2- 
l^droxypropy 1) -1 , 2-propanediol , 2 , 4-dijnethyl-2- ( 2- 
hydroxyethoxy ) -methyl-pentanediol-l ,5, 1,1, 1-tris 
[(2-hydro3q^ethoxy) methyl] ethauie, 1,1,1-tris l(2- 
llydroxypropoacy)lnethyl]propane, pentaerythritol, sorbitol, 
sucrose, lactose, a-methyl glucoside, o-hydroxyallcyl 
glucosides, novolac resins, hydroxy-terminated capro- 
lactcoe, and tiie like. Rreferred is l,l,l'-traiistbyIolprcpane. 

The compositions containing polyester polyiare- 
thane and/or polyether polyrirethane resins having non- 
aromatic (i.e., aliphatic) isocyanate groups are obtained 
by polycondensing a hydroxy 1-containing polyester or 
polyether with a poly isocyanate in excess. Illustrative 
hydroxyl terminated polyesters are reaction products 
of polyhydric alcohols, such as ethylene glycol, propy- 
lene glycol, diethylene glycol, dipropylene glycol, 1,4- 
butanediol, 1,3-butanediol, pentanediol, 1,6-hexanediol, 
dodecanediol, polyethylene glycol, polypropylene glycol, 
polytetramethylene glycol, neopentyl glycol, 2,2,4- 
trimethylpentanediol, hydrogenated bisphenol A, propylene 
oxide addition product of bisphenol A, glycerin, tri- 
methylolethane, trinethylolpropane, pentaerythritol, and 
trishydroxyethyl isocyanurate, and a polycarfaoxylic acid, 
polycarboxylic acid anhydride, or alkyl ester of a poly- 
carboxylic acid, such as phthalic anhydride, isophthalic 
acid, terephthalic acid, dimethyl terephthalic acid, 
succinic acid, adipic acid, azelaic acid, dodecanedioic 
acid, eicosanedioic acid, dimer acid, maleic anhydride, 
fumaric acid, itaconic acid, tetrahycrophthalic acid, 
anhydrous hexahydrophthalic acid, Hymic acid anhydride, 
methyl Nadic acid anhydride, trimellitic anhydride, 
pyrcmellitic anhydride, and butanetetracarboxylic acid, 
in a mixing proportion where the hydroxyl croups are in 
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excess. Also permissible in combination are, e.g., 
monobasic acids such as fatty acids ^ benzoic acid^ 
and tertiary butyl benzoic acid, monoalcohols such 
as octanol, lauryl alcohol, and oleyl alcohol, hydroxy- 
carboxylic acids such as hydroxystearic acid, para- 
hydroxy benzoic acid, auid metahydroxybenzoic acid. In 
addition, polycaprolactone, which is a ring-opened, 
hydroxy-terminated polymer of E-caprolactone, is 
extremely useful. Although the number-average molecular 
weight of the above-mentioned hydroxy 1-group-terminated 
polyester can vary widely, the range of 200 to 5,000 is 
preferred and it is especially preferred that it be a 
low molecular weight ' substance of 300 to 2,000. 

As the aforementioned hydroxy 1-terminated 
polyether, there can be used, e.g., polyoxyethylene, 
polyoxypropylene, polyoxyethylene propylene copolymer 
polyether, and polytetramethylene glycol, and the like. 
In addition to simple linear polyethers, poly functional 
polyethers which possess at least 3 hydroxyl groups at 
the molecular terminal, with a branched structure 
possessing a polyhydric alcohol such as glycerin or 
pentaerythritol, or a polyamine such as ethylenediamine 
in the skeleton, can be used. Hydroxy- functional poly- 
mers of other types can be used also, especially the 
hydroxy poly methacrylates. These are available commer- 
cially, or can be made in known ways. Especially useful 
is a commercial hydroxy 1-containing polyacrylate avail- 
able from Henkel, under the tradename G-Cure 867. 

The isocyanate starting material comprises a 
compound wherein the isocyanate group is not directly 
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bonded to an euroxna^c ring. Aroma'tic groups are per* 
mi't'ted elsewhere in the structure, however. Illustrat- 
ively included are alicyclic diisocyanates such as iso- 
phorone diisocyemate , hydrogenated dipheny 3 methane 
5 dxisocyanate (HDI) , hydrogenated toluene-diisocycmate 
(TDI) , hydrogenated xylene diisocyanate, and the like; 
aliphatic polyisocyanates, such as hexamethylene diiso- 
cyanate, lysine dxisocyanate, and the like, and, in 
addition, aromatic ring-containing polyisocyanates 

10 wherein the NCO group is not directly bonded to the 

aromatic ring, such as xylene diisocyanate , a,a,a',a' — 
tetramethyl xylylene diisocyanate, a,a,a* ,aH:etramethyl- 
naphthylene diisocyanate, and the like. Isocyeuiates 
wherein the NCO's. are directly bonded to aromatic rings, 

IS such as toluene diisocyanate, dipheny Imethane diiso- 
cyanate, naphthylene diisocyanate, and the like, are 
not suitable for this invention. Preferred compounds 
have isocyanate groups bonded to secondary or tertiary 
aliphatic carbon atoms. Especially preferred is a,a,a',a*- 

20 tetramethyl-meta-^^lylene diisocyanate (also known as 
m-TMXDI) • 

The low polymers (a) can have a molecular 
weight which varies broadly, but preferably it will be 

25 in the range of 400 to 10, 000 • The low polymers are 

obtained by condensing an excess of poly isocyanate with 
the hydroxy-conroound; Tisually under heating at 40 to 
150** C, for example. The proportion of mixing the 
hydroxyl groups and isocyanate groups is conventional 

30 and well known, but usually in the range of 1:1.3 to 
1:2.5 and preferably 1:1.5 to 1:2.0 (HDH to -NCO) • 
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In one aspect of the invention/ monomers 
which possess the general formula stmctnre. 




wherein R is hydrogen or an alley 1, e.g., ^i^^g alkyl, 
and n is an integer of 1 to 2, can be mentioned, e,g., 
p-isopropenyl-a,a-dimethylbenzyl isocyanate, p-ethylenyl- 
ara-dimethylbenzyl isocyanate, m-ethylenyl-a,a-dimethyl- 
benzy 1 isocyanate , isopropeny 1-a , a , a ' , a • -tetrame thy 1- 
xylylene diisocyanate, ethylenyl-a,a/a" ,a'-tetramethy- 
xylyene diisocyanate, etc. The proportion of the 
isocyanate-group-containing monomers for the afore- 
mentioned copolymer is about 2 to 50 mole %, prefer- 
ably, 5 to 40, and especially preferably, 10 to 30, 
mole %• 

Illustrative ethylenic unsaturated monomers 
which are copolymerizable with the aforementioned mon- 
omers r are .acrylic acid esters, such as methyl aery late, 
ethyl aery late, propyl aery late, butyl aery late, 2- 
ethylhexyl aery late, lauryl acrylate, oleyl aery late, 
cyclohexyl acrylate, tetrahydroftirfuryl acrylate, 2- 
hydroxyethyl acrylate, and 2-hydroxypropyl acrylate; 
methacrylie acid esters such as methyl methacry late , 
ethyl methaerylate, propyl methaerylate, butyl methacry- 
late, 2-ethylhexyl methaerylate, lauryl methaerylate, 
tridecyl methaerylate, oleyl methaerylate, stearyl 
methaerylate, methoxyethyl methaerylate, butoxyethyl 
methaerylate, cyclohexyl methaerylate, benzyl methaery- 
late, tetrahydrofurfuryl methaerylate, 2-hydroxyethyl 
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methacrylate, and 2-hydroxypropyl methacrylate, 
aLToma-bic vinyl monomers such as styrene, a-methyl- 
styrene, vinyltoluene, paramethylstyrene, and chloro- 
styrene, monoallcyl esters or diaikyl esters of 
unsaturated dibasic acids such as naleic acid, fumaric 
acid, or itaconic acid, nitrile-group-containing 
monomers such as acrylonitrile and methacry lonitrile , 
vinyl esters such as vinyl acetate and vinyl propionate, 
and unsaturated carboxylic acids such as acrylic acid, 
methacry lie acid, maleic anhydride, fumaric acid, 
itaconic acid, and crotonic acid, mixtures thereof 
and the like. Among the above-mentioned various 
ethyleneic unsaturated monomers, acrylic acid esters 
and methacry lie acid esters are especially preferred; 
also, to combine the use. of aromatic vinyl monomers 
in the amount of 0 to 30 weight % of. the total monomers 
with the acrylic acid ester or methacrylic acid ester 
is^roves gloss; also, to combine the use of a nitrile- 
group-containing monomer in the* amount of 5 to 30 
weight % of the total monomers with the acrylic acid 
ester, methacrylic acid ester, or aromatic vinyl 
monomer is especially preferred to speed polymer for-* 
mat ion. 

The isocyanates-group-containing copolymer 
preferably has a mamber- average molecular weight of 
1,000 to 20,000. Synthesis is possible under the 
presence of a polymerization initiator which generates 
radicals in an inert solvent by either of the solution 
polymerization method, biilk polymerization method, sus- 
pension polymerization method, and emulsion polymeriza- 
tion method, but the solution polymerization method or 
bulk polymerization method in a system where water is 
absent is especially preferred. 
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The ketimine component (b) is one wherein at 
least one of the amino groups of a polyamine compound 
which possesses at least two primary amino groups has 
been capped by reaction with a ketone. These can be 
5 obteiined by effecting dehydration reaction of an ali- 
phatic amine such as ethylenediamine, trimethylenedi- 
amine, tetramethylenediamine, 1,6-hexamethylenediamine, 
nonamethylenediamine, and diethy lenetriamine , alicyclic 
diamines such as isophoronediamine / 4,4'-bisaminomethyl- 
10 cyclohexane , 4,4 '-diaminodicyclohexylpropane , hydroge- 

nated xylylenediamine , and dipentenedi amine, an alicyclic 
diamine such as a , a , a • , a • -tetr amethy Ixy lenediamine , or 
a diamine where the amino group is not directly bonded 
to the aromatic ring, such as a,a,a' ^a'-tetramethylxylyl- 
lS enediamine and xylylenediamine, with a ketone such as 
acetone; methyl ethyl ketone, methyl isobutyl ketone, 
cyclohexanone , and isophorone. It is preferred that all 
of the amino groups of a polyamine compound be ketimized, 
but only can one amino group in the molecule need be 
20 reacted. 

The ketimine compound (b) is a latent amino 
compound which releases ketone in the presence of 
moisture and reverts to em amine, and it does not react 

25 with the aforementioned component (a) in a coating 

material where water is not present, but when it has 
been coated on a surface to be covered, the ketimine 
reacts with moisture from the air and reverts to the 
amine, which forms a tough crosslinked covering film by 

30 immediately reacting with the isocyanate groups in the 
polymer (a) . 
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The isocyanal:e-groiip--contaijiing polymer (a) 
and lihe ketimine compound (b) are mixed and used in 
weight proportions such that an equivalent quantity 
of the isocyanate groups of (a) and an equivalent 
quantity of the amino groups (total of ketimine and 
free amino groups) of the ketimine compound (b) are 
within the range of . 1:..06 to 1: 1.2, and especially " 
preferably is 0.7 to 1: 1 (-NCO to -NHj) - 

The aforementioned isocyemate—group-containing- 
polymer (a) and ketimine compound (b) are usually used 
by dissolving them in an organic solvent which does not 
contain water or active hydrogen. Suitable solvents 
are widely available. Illustratively, esters such as 
methoxyethyl acetate, toluene, -suid the like, can be 
'employed. Besides being provided for actual -use as a- 
clear varnish, they can have mixed and dispersed therein 
various types of inorganic pigments for coloring, such 
as titanium oxide, iron oxide, carbon black, and phthalo- 
cyanine blue, inorganic fillers such as calcium carbonate, 
barium sulfate, talc, alumina, silica, glass fibers, 
bentonite, and also processing aids such as leveling aids, 
defoamdng aids, and dispersing aids. 

Coatings produced from the moisture-hardening- 
type compositions according to this invention excel in 
hardening properties in spite of the fact that the usable 
time is long. They do not develop coating film defects 
such as foaming even under an environment of high htimidity. 
In addition, the coating films excel in weather resis- 
tance and flexibility, and they can be used widely for 
products made of metal, wood, plastic, and cement, as well 
as for pre- formed organic covering films and the like. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following non- limiting examples illustrate 
the invention: 

Ketimines were prepared in a known manner by 
reacting a ketone^ e.g., acetone or methyl isobutyl 
ketone, with a polyamine, e.g., ethylenediamine, 1,6- 
hexamethylenediamine, or 1,4-bis (aminomethyD-cyclo- 
hexane in toluene as a solvent. The water of reaction 
was optionally removed, after a few ho\ars of heating 
the mixture at about 80«C, or, after several days of 
standing at room -temperature , by treatment with a 
molecular sieve. 
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Prepolyiner A 

A mixture of 300,4 g (1,23 moles) m-TMXDI, 
50 g (0.373 mole) trimethylolpropane and 0.015% di- 
butyltin dilauralie (on total charge) was heated for 
4 h at 80®C under dry nitrogen, to provide an adduct 
or prepolymer containing 15.9% NCO. 

Prepolymer B 

A mixture of 259 g (1-06) p-TiODI, 500 g 
(0.515 mole) poly (tetramethylene ether) glycol of number-- 
average molecular weight 970, and 0.010% dibutyltin di- 
laurate (on total charge) was heated, for 4 h at SO^C 
under dry nitrogen to provide a prepolymer containing 
5.9% NCO. 

Examples 1-5 

To provide coating compositions, the prepoly- 
mers prepared as shown above were diluted with methoxy- 
erhyl -acetate solvent and mixed with a Icetimine, or for 
control purposes with the corresponding amine. The 
ratio of NCO equivalents to amine equivalents (actually 
present in the amine or potentially available from the 
Jcetimine) was about 1 : 0.95 in each case. Where the 
mixture had sufficient pot life^ films were cast from it. 
The formulations used and the results obtained are set 
forth in Table 1. 
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The data in Table 1 demonstrate that if the 
free amine, instead of the ketimine, was used, the pot 
life of the composition was so short as to make the 
preparation of coating films iJi?>ractical . On the 
5 other hand, with the ketimines, particularly those from 
which the water of reaction has been removed, reasonable 
pot lives are obtained and films were obtained which 
were dry to touch in not over three hours at room 
teii^>eratur e . 

10 

EXMSPLES 6-8 



A prepolymer was prepared from a,a,a',a'- 
tetramethyl-metaxylylenediisocyanate (m-TMXDI) and a 
commercial Iqrdroxyl-containing polyacrylate, G-Cure 867, 
(Henkel Company) by reaction of the two materials 
in the proportions of one mole of m-TMXDl for each 
equivalent of OH in the polyacrylate. Conditions and 
catalyst were as in Exan^jles 1-5. Portions of the 
solution were mixed with a toluene of the respective 
ketimine in the proportion of one ketimine nitrogen for 
each equivlanet of NCO in the m-TMXDl- reacted prepoly- 
mer. The formulations used and the results obtained 
are set forth in TcOsle 2: 
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EXAMPLES 9-14 

A prepolymer was prepared from a, a, o ' , a * - 
t:e'tra2nethyl-nieta-3cylylenediisocYanal:e and a polycapro- 
laotone o£ si.w« 1000 by ttiB general procedure tnc^v^ -to make 
Prepolymer B above and designated PCL-TMXDI . A prepolymer of 
mr-TMXDI and 1, iFl-trimethylolpropane was made in a 
similar mann er by reacting -the two materials in a molar 
ratio of 3:1, and designated TMP-TMXDI. Vcucions pro- 
portions of the prepolymer s were mixed, and combined 
with the ketimine of ethylenediamine and acetone 
(water removed) described above, in the proportions of 
one equivalent of ketimine nitrogen for each equivalent 
of NCO groups. The final mixtures were diluted to 50% 
solids ' in methoxyethyl* acetate to provide a coating 
composition. The cos^osition was drawn into films on 
al u minum test peuiels. These were allowed to stand for 
two weeks at room temperature before testing. The form- 
ulations used and the results obtained are set forth in 
Table No. 3. 
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The results in Table 3 show that by suitable 
adjust men t of functionality in the composition it is 
possible to obtain good hardness and flexibility and 
yet. achieve good solvent resistance as well, together 
with other valuable properties and- good curing at 
reasonable times at room temperature. 
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PREPARATION 1 

A trifonctional-type polycaprolactone of 
molecular weight 550, made by Daicel Chemical Industries, 
5 No. 305, 550 parts by weight, 594 parts by weight of 
isophorone diisocyanate, and 763 parts by weight of 
ethyl acetate as solvent were added to a reactor which 
was equipped with a reflux • condensing tube, stirrer, 
and the rm o m eter, and then heated and mixed at 90*C for 
10 7 hoiurs. There was obtained a 60 weight % solution of 
an isocyanate-terminated polyester polyurethane resin. 
The quantity of isocyanate groups was 1.26 equivalents 
in 1000 g. of solution. 

15 PREPARATION 2 . 

A mixture of 690 parts by weight of a terminal 
hydroxyl group polyester resin of 1, 4-butanediol and 
adipic acid (number- aver age molecular weight 690) , 

20 134 parts by weight of trimethylolpropane, and 854 

parts by weight of a,a,a' ,a'-tetramethylinetaxylylene 
diisocyanate was added to the reactor of preparation 1, 
then after heating at 120^C for 5 hours. This was diluted 
by adding 560 parts by weight of ethyl acetate and 560 

25 parts by weight of toluene. There was obtained a 60 

weight % solution of an isocyanate- terminated polyester 
polyurethane resin. The quantity of isocyanate groups 
was 0.72 equivalents in 1000 g. of solution. 

30 



35 
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PREPARATION 3 

A mixture of 1000 parts by weight of poly- 
tetraaethylene glycol of molecular weight 1000, 171 
parts by weight of trishydroxy ethyl isocy anurate r 168 
parts by weight of hexamethylene diisocyanate , and 
750 parts by weight of hydrogenated diphenylmethane 
diisocyanate H^^tMDI) was added to the reactor xdiidi was 
used in Preparation 1, then after reacting at 80" C 
for 2 hours while heating and stirring and further at 
120*C for 3 hours, this was diluted by adding ethyl 
acetate 745 weight parts and toluene 745 weight parts, 
there was obtained a 60 weight % of an isocyanate- - 
terminated polyether polyurethane resin. The quantity 
of isocyanate groups was 1.44 equivalents in 1000 g. of 
solution. 

PREPARATION 4 

A mixture of 400 parts by weight of a poly 
propylene glycol of a mixture of molecular weight 400, 
530 parts by weight of a linear polycaprolactone of 
molecular weight 530 (trade number 205, made by Daicel 
• Chemical Industries, Ltd.), and 981 parts by weight of 
a,c,c*,a'ra",a" -hexamethy Imesitylene triisocyanate was 
added to the reactor which was used in Preparation 1, 
then reaction was carried out at 12ff*C for 5 hours and 
this was diluted by adding methyl ethyl ketone 635 g 
and toluene 635 g. There was thereby obtained a 60% 
weighs solution of an isocyanated-terminated polyurethane 
resin which possessed both a polyether and polyester 
skeleton. The quantity of isocyanate groups was 1.57 
equivalent in 1000 g. of solution. 
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PREPARATIONS 5-8 

The repective poly amines, ketones, and other 
raw materials of Preparations 5-8 which are given in 
Table 4 were charged into a reactor which was equipped 
with a stirrer, a condenser with a water separating 
apparatus, and a thermometer, and reaction was conducted 
for 8 hours at 110 to 115" C in the case of 5-7 and at 
7S»C in the case of 8. In the case of Preparation 5-7, 
the solvent was ref luxed and the water which formed 
was separated and removed; and in the case of Prepara- 
tion 8, the formed water was removed by causing it to 
become adsorbed by a molecular sieve, and by filtering 
the molecular sieve off after the reaction. The 
reaction products of the respective preparations were 
further concentrated under, reduced pressure and were 
so adjusted as to obtain- a 50 weight % solution. 
Conversion to ket imin e was measured by nuclear magnetic 
resonance analysis, and the total amino group content 
quantity (the total of ketimine and free amino groups is 
expressed as the number of equivalents in 1000 g. of 
solution) of the respective reaction product solutions 
was measured by the hydrochloric acid titration method. 
The results are presented in Table 4. 
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TABLE 4 ; PKEPARftTION OF KETIMINES 

PREPARATION 1 1 2 ^ 

COMPOSITION (parts by weight) 

5 Ethylenedlamlne 60 - ^ - 

Hexamethylenedlamlne - 116 - - 

Isophoronedlamine - 169 ^ 

Hydrogenated xylylenediamine - - - 142 

Methyl isobutyl ketone 500 500 500 

10 Methyl ethyl ketone - - - 360 

Toluene 10 0 10 0 100 

Molecular sieve - - . 200 

Ketimine conversion rate 

(mol %) 96 94 58 " 80 

Amine content of 50% 



15 



20 



25 



solution (equivalent/ 

1000 g) 4.59. 3.70 3.79 4.39 
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EXAMPLES 15-23 

The following general procediare was used for 
the coating coiaposition. To 167 parts by weight of the 
respective isocyanated-terminated polyurethane resin 
solutions which were prepared in Preparations 1 to 4, 
were added, titanium oxide, 100 parts by weight, toluene, 
B3 parts by weight, ethyl acetate, 70 parts by weight, 
ethylene glycol monoethyl acetate, 30 paorts by weight, 
and a silicone system leveling agent 0.1 parts by weight, 
then dispersing was effected with a sand mill for 1 hour, 
after which the resulting product was removed. There 
were obtained pigment dispersions of isocyanate-termi- 
nated polyurethane resins. 

Next, to 45 parts by weight of the respective 
above-mentioned pigment dispersions were added to the 
respective ketimine compound solutions of Preparations 
5 to 8, given in Table 4, in the proportions of compound- 
ing given in TaUble 5. Thus were prepared the coia^ositions 
for moisture-hardening-type coverings of this invention. 
Examples 15-23 of Table 5: 
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PREPARATION lA 

A 60 weight % solution of the isocyanate- 
terminated polyester resin which was produced in 
5 Preparation 1 was used to prepare a pigment dispersion 
by proceeding as outlined above; then, to 45 parts by 
weight of the pigment dispersion, was added 0,05 peirts 
by weight of dibutylin dilaurate as a reaction accel- 
erator; and a coating material of moisture-hardening- 
10 type was prepared for comparison, (Example 23A*, Table 
5^ 

PREPARATION 2A 

.15 • To 550 parts by weight of a trifunctional 

• polycaprolactone of molecular weight 550, was added 470 
parts of tolylene diisocyanate, and 680 weight parts of 
ethyl acetate as solvent in a reactor similar to that 
in Preparation 1, then the mixture was heated and mixed 

20 at 70*^0 for 6 hours. There was obtained a 60 weight % 
solution of an aromatic isocyanate-terminated polyester 
polyurethane. The content quantity of isocyanate groups 
was 1.42 equivalents in 1000 g. of solution. 

^5 A pigment dispersion was prepared from this 

resin solution in exactly the same manner as described 
above, and a coating material of moisture hardening type 
was prepared for comparison (Example 23B, Table 5) by 
adding 0.05 parts by weight of dibutyltin dilaurate in 

30 45 parts by weight of this pigment dispersion. 
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PKEPARATION 3A 

A comparison coating material of moisture 
hardening type (Example 23C* Table 5) was prepared by 
5 adding 5.8 parts by weight of the ketimine compound 

(solution of Preparation 6)to 45 parts by weight of the 
pigment dispersion which was prepared in Preparation 2A. 

The respective coating materials- of Examp les 
10 15-23 and 23A-23C, given in Table 5, were spray-coated 
on tin sheets of a. 3 mm thickness so that the dried 
coating film thickness would becraie about 30 v and, 
after drying, in a state of 25" C and relative humidity 
60%, the physical properties of the coating films were 
.15 judged. Also, these samples were left standing under 
- ' an environment of 40* C and relative hiomidity 90% 'and the 
coating film sate condition was judged. Furthermore, 
the usable time of each coating material was examined. 
Each coating material was sealed into a glass bottle 
20 and the to gelation at 25* C was measured. 

The results of the foregoing evaluations are 
given in Tcible 6. 
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TABIDS (continued) 



For the hardening property,, the coated film 
surface was rubbed with a cloth dipped in 
methyl ethyl ketone, and the property was 
judged by the number of times rubbed until 
-the coating film detached. 

For the coated surface stated under high t^iid- 
itv. iudgment was made after letting stand 1 day 
under an environment of 40" and 90% relative 
bumdity after spraying. 

Pencil hardness was evaluated 1 week after 
coating. 

The coating film was detached by the mercury 
amalgam method one week, after coating, and the 
elongation at breaking was measured with a 
tensile testing instrument. 

Weather resistance was judged by the gloss 
retention rate {%) after irradiating with a 
QDV tester for 500 hours. 
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PREPARATIONS 9-13 

Toluene/ 80 parts by weight, and methyl isobutyl 
ketone#20 parts by weight, were introduced into a reactor 
5 which was equipped with a stirrer, a reflux cooling tube, 
a thermometer, and a dropping vessel; after heating to 
85^ C, a mixture consisting of the respective monomers 
and polymerization intitiators indicated by the respective 
numbers in Table 1 was dripped from the dropping vessel 

10 taking 4 hours, while stirring. The reaction solution 
was maintained at 85 to 9(P c and, at the time of termi- 
nation of the dripping, 0.3 weight parts of the polymeri- 
zation initiator, azobisisobutyronitrile, was further 
added and by continuing the reaction at the above- 

15 mentioned ten^erature for four hoiurs, there was obtained 
a solution of an isocyem^e-group-containing copolymer. 
The solids cos^on^nt content, viscosity, and guemtity of 
isocyanate group contained (equivalent quamtity/lOOO g 
solution) of the copolymer solutions which were obtained 

20 the respective preparation numbers are also given in 
Table 7: 
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PREPARATIOM 



10 



TMLE 7 
9 



m-isopropeny 1-a , o-dimethyl 
benzyl isocyanate 



15 



p-isopropeny 1-a , o-dimethyl- 
benzyl isocyanate 

ift-ethylenyl- a, a-dimethyl- 
benzyl isocyanate ~ 

Isopropenyl- a, a, a%a* -tetra- 
methylxylylene diisocyanate - 



Methyl methacrylate 

n-butyl methacrylate 

Ethyl acrylate 
15 n-butyl acrylate - 

Cyclobexyl metbacrylate 
Styrene 

p-metbylstyrene 

Acrylonitrile 
Azobisisobutyronitrile 

Solid conoonent content 
(weight %) 

Viscosity (cps/25» C) 

Isocyanate content 
quantity (eg/1000 g) 



40 
20 

25 



20 



48.5 

1100 



25 



10 



25 



15 
20 

20 



20 
1 



50.2 
2200 



11 



15 



20 



40 



15 

10 
1 

50.0 
1900 



12 13 



30 



20 
20 
10 
20 



48.7 
1700 



10 
30 
10 

40 



10 
1 

49.0 
900 



0.37 0.62 0.37 0.80 0.35 
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EXAMPLES 24-33 



As a general procedure, to 100 parts by weight 
^ of each of the copolymer solutions of Preparations 9 to 13 
which were given in Table 1, were added titanium oxide 50 
parts by weight, toluene 50 parts by weight, ethyl acetate 
50 parts by weight, and a silicon system leveling agent 0.1 
part by weight? dispersing was conducted for 1 hour with a 
sand mill and there was obtained a pigment dispersion of an 
isocyanate-group-containing copolymer in each case. 

Next, according to the ccm^unding proportions 
shown in Table 8, the respective ketimine con?>ound solutions 
given in Table .4 were mixed with 27 weight parts of the 
respective above-mentioned pigment dispersions,- and the re- 
spective _coatdng materials consisting of the compositions for 
covering of this Invention were prepared. 
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PREPARATION 3 3 A* 

• To 100 weight parts of a 50% toluene solution of 

a copolymer of methyl methacrylate, styrene, butyl aery late, 
5 and 2-hydroxyethyl methacrylate (the hydroxyl group content 
quantity in the 50% solution was 0.62 equivalent per 1000 g, 
and the viscosity was 1500 cps/25'^C) , was added titanium 
oxide 50 parts by weight, toluene 50 parts by weight, ethyl 
acetate 50 parts by weight, ethylene glycol monoethyl ether 

10 acetate 20 parts by weight, and a silicone system leveling 
agent 0.1 part by weight; dispersing was conducted for 1 
hour with a sand mill and there was obtained a pigment dis- 
persion of am Isocyanate-group-containing copolymer. To 
27 parts by weight, of this pigment dispersion, was added 

15 1.4 weight parts of a 75% ethyl acetate solution of a 
. modified hexamethylene diisocyanate Ttrade name Desmodur'N 
of the Bayi^ Company) and there was thus prepared a coating 
material for comparison. 
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o 

Each of the above-mentioned coating materials 
24 to 33A was coated with a spray onto a 0.8 mm steel 
sheet so that the dried coating film would be about 
30u thick, and drying was conducted at 25* C, 50% 
5 relative humidity. Also the usable- time for each 
coating material was tested by sealing the coating 
material in a glass bottle and measuring the time until 
gelation at 25" C. The test results for the respective 
coating materials and coating films are given in Table 
10 9s 



15 



20 



25 



30 



35 



-37- 



H 
Z 
M 

M 

» 

Q 
< 
CO 

o 
« 

o 
z 

w 
z 

M 
< 

Z 

o 
a 
1 

< 
z 
< 

u 
o 

CO 
HI 



U 

u 
z 

OS < 
U H 
S CO 
M 

< CO 

S a: 

CO 

CO o 

M 

1^3 z 

W M 

fl) CO 

M X 

X u 

W H 



CO 
CO 

w Z 

u Q 
z a: 

04 s 



Pi 

§ 

Pi 

z 

w 

z 

Q 
PS 
< 



I 

u 

oe: z 
o 

CO w 

CO H 

o z 

C5 H 



0149765 



<d IB 

a 4J 



flS (D 
O -P 
10 

CM iJ 



>i U 
CO 









w 






CO 


s: 










M 








M 




C5 




RT 




Z 
M 








h3 




CO 




Pi 






cs 




o 


< 




D 


< 




CO 


o 


O 

c 




Pi 


3 





CO 
Pi 

< 

X 
H 



o CM ^ m 

0\ 0\ CD 00 



c 00 in o fn 00 

00 GO GO 00 r*** 



CniHOCMCMfOCM^r^O^O 
CD 0\ 0\ 0\ 0\ 0\ 0\ 0\ CO CO 



ommcor^oocMfOGO 



S3S3«XSSSCnS3SSS 

CMCMmncMfncMcncMtMCM 



vvvvvvvvvv 
ooooooooo. oo 
tnininmininintninin^ 



V V V V 

o o o o 
m in in in 



V V V V V V 

o o o o o o o 
in m in in in m CM 



V V V V V V V 

oinoooooooiocM 
in^inininininin^coiH 



O ^ GO o 

tn cs CM m 



VO CJ O CM o\ 



< 

^invor^oocyiOrHcsnfo 
cMCMCMCMCMCMcncncncncn 



so 

0 
i-i 

10 



o 
c 

•H O 

o o 

U &4 

c o 

O 0) 

a CO 



0149765 



-38- 



Hany variatiLons will sugges-k tiiemselves -bo 
those skilled in this art in light of the above, detailed 
description. All such variations are within the full in* 
tended scope of the appended claims* 



x^v-a^D US, 391) 
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WHAT IS CIAIMED IS : 

1. A mois-ture curable composi'tion comprising 

(a) a low polymer containing isocyanate 
groups attached to aliphatic carbon 
atoms; 

(b) a ketimine reaction product of a 
di- or polyamine and a ketone. 

2. A composition as defined in Claim 1 
wherein component (a) comprises an adduct of a compoiind 
containing isocyanate groups attached to aliphatic 
carbon atoms with a stoichiometric insufficiency of 
water, an organic diol or an orgsmic polyol, or a 
hydroxy l-contain ing polymer. 

3. A cQ^iposition as defined in Claim 2 
wherein said hydroxy 1-containing polymer coii5>rises a 
polyester, a polyether, a polyacry late , a polymethacry- 
late or a mixture of any of the foregoing. 

4. A composition as defined in Claim 1 
wherein con^onent (a) is an adduct of a,a,a' ^a'-tetra- 
methy 1-meta-xy lylenediisocyanate « 

5. A composition as defined in Claim 4 
wherein component (a) is an adduct of a,a,a * ,a '-tetra- 
methyl-meta-xylenediisocyanate and 1,1,1-trimethylol- 
propane, polytetramethylene ether glycol, a hydroxyl- 
containing polyacrylate, a polycaprolactone, or a mixture 
of any of the foregoing. 
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€• A composition as defined in Claim 1 
wherein conqponent (a) is a polyester polynrethane or a 
polyether polyurethane^ each of which contain isocyanate 
groups attached to aliphatic carbon atoms. 

5 

7. A cos^osition ais defined in Claim 1 
wherein component (a) con^jrises a copolymer which is 
obtained by copolymerizing from 2 to 50 percent by weight- 
of a monomer of the formula: 




15 

wherein R is hydrogen or C^^-Cg alkyl and n is an integer 
of 1 to 2, and 50 to 98 percent by weight of an ethylen- 
ically nnsaturated con^otmd which is copolymerizable 
with said monomer. 

20 

8. A composition as defined in Claim 1 
wherein ketimine component (b) is derived from an ali- 
phatic di- or polyamine and an aliphatic ketone. 

25 9. A composition as defined in Claim 8 

wherein ketimine component (b) is derived from ethylene- 
diaminer 1,6-hexanediamine, l#4-bis (aminomethyl) 
cyclohexane, and acetone or methyl iisobutyl ketone. 

30 
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10. A composition as defined in Claim 8 
wherein ketimine component (b) is substantially free • 
of water of reaction 

5 11. A composition as defined in Claim 1 

which also includes: 

(c) a medixTTO capable of dissolving 
components (a) and (b) , said 
medium being non-reactive to 
10 _ isocyanate groups. 

12. A method for coating a substrate, said 
method comprising: 

(1) providing a coating composition 
15 comprising: 

(a) a .low polymer conta^^ing iso- 

. cyanate groups attached to ali- 
pliatic carbon atoms; 

(b) a keti min e reaction product of 
20 a di- orpolyamine and a ketone; 

and 

(c) a liquid medium capable of 
dissolving components (a) and 
(b) , said medium being non- 
25 reactive to isocyanate groups; 

(2) casting a film of said composition 
on the substrate to be coated and 
removing the liquid medium there- 
from; and 

30 (3) providing sufficient time and 

moisture to effect cure of the ootxxpo- 
sition into a hard, tough , solvent- 
resistant surface coating. 
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